Searching PAJ 



Best Available Copy 



S l K • ^ 2 a* 



PATENT ABSTRACTS OF JAPAN 

OOPublication number : 2002-223581 
(43)Date of publication of application : 09.08.2002 



(51)Int.CI. 



H02P 6/08 
H02K 5/22 
H02K 11/00 
H02K 29/00 
H02P 7/63 



(21) Application number : 2001-018180 

(22) Date of filing : 26.01.2001 



(71 Applicant : MATSUSHITA ELECTRIC IND CO 
LTD 

(72)Inventor : TSUBOUCHI TOSHIKI 



(54) ELECTRIC MOTOR DRIVER AND ELECTRIC MOTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a driver of an 
electric motor without, using an expensive 1-chip IC 
having a complicated dielectric process, in a drive control 
of a blowing motor used for various type household 
electrical appliances. 

SOLUTION: The driver of the electric motor comprises a 
pre-drive IC 5, a transistor array 6, and a MOSFET array 
12 as the main constituents. The array 6 and the array 12 
are controlled to be conducted by the IC 5, to enable the 
motor to be controlled to be driven. 
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izffigm 1 *^ii?^JB 9 «nffi*> 1 mm*)*- 9m 
mffivb*). fam^r«T-. ^^3 6 0- mz-m 
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£®Z>Zb1} { TZZ>b^oimZtt&. 

C0022] 1 1 %m<r>wm, m&£tfb&m 

YvsV^VTVAb. Nf+^MOSFET3f 
••/T*^=5ri,MOSFETTl"f t. ?VY54~f\C 

■r **«w> u - h fa**!*!** . Btrie-s® &n i * %m 

HESIfctf-f SSSId h v v 9r b HSidMO s F E 

[0023] Sft$Jg I 2EO<?)»W«. tfil£2ia*a6tt 
h7>^^ru-fi:, Nf-*y*/nwosFET3* 

7r*'t)^MOSKET7U^t. T'J K7^f/l C 

fcSri^"iii^x;p-*-;ur'J y h Lfc 

e tt m *> y - vftxticnnsm? v v * y - kip a 

>\fi+ 0 . 1 m m«05 > Kfl t L . A^SS^fliWSSr 
ftO&ffiSrg'MSJ::®*).!. ,1 t A*T'$ , MmffiAfo-* 

-nyj yhmmKniAAxmmniZQmx'h & t 
[0024] is*« i 3iea^HB»i. r y k 5M 7" i 

Rfi<'wtSr#S:i:-r&IS*3S l l l 2im<r>*- 

[0025] 15$*' 1 4 SeiS«>52^«3fi*JfM i A»£>f£S 

tz^-sx-h*). fmcnm^-fzmm^&ztirx- 



[0026] Wiim 1 58Stt<0»»i. h 5 >VX9T 
U-ft. MOSFETTMkrU K5^yi CSrT'J 

Hirst- * BiiH»3s«<o Affl^iaiTfc . &A,tzmm 

LfcMUMKSratfT. T'v'r-t bX"y—2.£%S$tL, m 
Bular^ 7ht ^RSttftSftv- ij a > -c^ifi LtzZb 

x-wmzixtesvis '/? iczti>m-fzz\t%<. a 

[0027] 1 6ffilt<0*MWi. U - Y$k 

v - V7-/ is* B«£ig»g#:£*rrs t>«or, mien - 

Hr-yyaA. B <7)>J - YWB&Wiatob Dn«Srtt» 
ft^ftS 7 7 > 7}#««0^T$>-5 T . miaS 
MtaKCWid 'J - KHS; &*&tsZ b £ft®b LtzfflXm 
1 Simn^-fbLtzhOX-. 9V)l,z£ 0 y- K«ti 

[0028] ttiim 1 7ifi©^^, iftgjg i 4 
bLrzZb£imbtZ>7T>>m®> : t-?b Ltzi><7> 

x\ mmx<mmcomR^±^mm^i-h. 
[0029] 1 8ie^w^ B Bi:, la* m 1 7ie^ 
w 7 r yffiite- ^ * fflv \tz z b b •? h iv- ax 

[0030] H^JS 1 li* 3 ! 1 7IC® 

[0031] is*ja2 oee^fHWi. is^js i 7iegj 
n7T>mm*-?£m^tzzb£%mbi-&??smft 

®bLtzi><r)X\ imi<. WE&llSntiNKRZtifc 
[0032] 

[0033] (9mm i ) m i it. *wH*>ifi*ia 1 ie 
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C5Sr#0^ffl(H]S&3i:. h 5^^TU>f 6 . MO 
SFETTI/-< 1 2<b1u3a7° , J K9"f 71 C5^ffi^fg 

Sr^LTfjieMO S F ETTW <0*y- b^gaiSil 

[ o o 3 4 ] mz . a i nffiimiz^'t^-fmmgim: 

l*)Mft«r. 02<O»ffHfrfflv^"F»BH-r** 

[00 3 5] ili:fc^t^^7cOD-^l i<ofi£6S 

yiCSOAWf INI, IN 2, 1N3^2 

( a ) izTjk-timtfxjiztiz . mier 'j h ^ 4 r i c 

5<9UH, VH. WH. UL S VL. WLlClilNL 
IN2, I N3A:rt^<0H£o7n*o*4 *>7Z\ 

h i ghi3t«iLowu^/ng-g^«ai^s*i&» mrieu 

3£Ste£MS*lT 6C0«dES?*T* 
I.PNPy-'Jyhyh7>'^^Ql , Q2. 
#<-x^A^5it^o B5ICUH, vh, wh<7) 
aj*S#tt^W^Sl 0S^LtMOSFETTl/>f 
1 2<7)«fiEKSST*&N-c HMOSFETQ4, Q 

5, Q 6 <F>$tY- . B?id^W^Sl 0 
tt. UH, VH„ WH^LowHH i gh t L<ttH 
i gh^LowA^4^faSra<LT. ^-^lESS^ 

as i *»4>«£-*-& y x«rtt«s-£ * a w-cRtt*>*i 

6. UL, VL, WL. UH. VH, WHI1 High 
<nm. High U A v/KS'9#fS83<i& Q 1 . Q2, Q 
3. Q4 % Q5. Q6<7)WL^5ryL. L o w#*K*i 

aa^ai^^JE^h^y^x^ru^ 6&J;t^ mosf 

ET7M 1 2£tf-LT, ^-^BBiS^L 1 , L2, 
1 \ \ZV)V9tfft*E\,X. Wien-^i lttEKrt*. 

[0036] iwewma88«»4Ji, nm«BAc 1 o 

femWav-x^TfigSTSSnfeSflS^EDC 1 4 1 

[0037] 8 aOSiiqjSSRfijk^aa fc 8 b<7)X5iim 

QK Q2. Q3WS4/>f*-Hdl, d 2 , d 3 £ 
*?jl$tf&C*:2:<. MOSFETQ4. Q5. Q6tf> 

[00 38] iJSdUH. VH. WH^aj*<a-¥«4, PW 



h , H2 ( b ) fi. U Hff-^#H i g h U^I O^H 
2(a) 4>A<7)^[lT'£>&o 1VYu—lV%RffiXh 
SVSP^/'J F5-f 71 C 5^VCTLS^«CA*$ 

flTTOCfS^-fc^oT, PWMWW^fiSJSS*!* . 
PWMMSCt, 3yf>-tcn;-c»tt6Ifta 

fcJt»3*lTDUTYjfcW^S*l& e ^CODUTYJt 
tMOSFETTH 1 20Q4 . Q5. Q6^)*^W 
HD^VSPcoqjEfl^&oTMOSFET 
71/^f 1 Q5. Q6C05ryW®^3fS<l"C 

J &-^7ic«*-f&h;^^«JfBlSii, t-^7j5fflf9 

[0039] [33(4, (a) ifiT 3 U C5 
m^m&k. (b)#h7>^7M6<0Ql, 
Q2. Q3^PNP^-'jyhyh7y^^f7^ 
fi?f$;£. (c) WOSFETTH^N-chMOS 
FETf7rofi^*t. h7>^7M6fcJ: 
tf, MOSFET7l/-i 1 2«Ctt. iQffiiRa«K8B4^aj 
^mEDC 1 4 1 V#E«8»S<l*fctfK ^ftSft 
^)E»E»i2 5 0VULb 1 e«T***<. QLQ2.Q 

3. Q4, Q5, QecoftmTliWlsn+yrX'ffi&LZ 

**is&KT4< .03(b), ( c ) iz^-fkolz, - 
®W5r P N m^T n-b XTffiBiS ft* . 
[0040] Til K54 7IC5U;* «Rtf>#-p**lf- 

ffli. fWffiKgigvcc (DC 1 5 V) ifiXhZtihto* 
X*t>Z>(OX\ ***e«^affi«18VJ2JLh^J:<. « 

T\ 03(a) ^*^PN»**«^o-bX-C«3t«rfle 

[004 1 ] (»»W2) 04«i, *«W«0H««2ie 

x. nmmffim±*&sa&£isnmmwm±*&sb 

{4. MOSFET7U>f 12(7)Q4{>L<{i. Q5?>L 

«8St, ffiBffiBWSl^av^ h?yy^7M6^Q 
1, Q2„ Q3C0»^>f *-Hd 1, d2. d3i:S 
as*fi:, ffiflEiaaU4H4^iEfl8as/l*co«r*««iEro 

tsaita^as^tfpffltffatcoT, 8ai^ m-, 

WH. 8I^*-KDL D2. D3^i«^: 
L, ffiED l*)T./-KliQ l^O^U ^^iClSSZStt. 
*y-H<iQ4<0h'U>f yt«KSfL&. Ml£D2c7)r 

HU^f^^Sil^. B?l2D3c7)ry-Hi4Q3c03 

4. D5, D6«r«|JftSSRtL. SUED 4, D5, D6 
H«4. */iWU1ED1. D2. D3^*y-H(c»« 
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[0042] mz. mAiztjk'tt-fmmi&moD 

K D2. D3, D4. D5. D 6 S«fiES*ff 

[0 04 3] (35 Ji. MOSFETrU-f OQ6#« 13 
*L$r07*y K^^^ICcOPWMfS^iCctOON. O 

[004 4] 135 (a Hi, Q6A*0 F FHON^ 

B**»6fla»S<i6ffiai DCIl iEHOraiCrnii 
X , h^yy^^ri/^f 6<7)ON*tHcOQl SriloT, 

2£jIoT. MOSFETTU^f Q6^1t, fiffiU^iB 

[004 5 3 ^:Q6^ONK0FFMj]0it»of: 

^fga^isaiS'^LJtco^ias (b> -c*o. Q6^ 

OFFlziO, ^-^8BSft^|gL3^^ffiii:Lx 
(-di/dt) <0«S*T'VDC«EJ: 9tS*LTD6 

[004 63 tfOl. Q6**OFF*^ONiClfc-r&h. 

5 (a) (C^-rifif^i^SrSA^ Q6**OFFH 
ONfc$:6l36 ( a ) <O^0B»BT«. Q6<50HU>fy 
SBE^aakteRTLT. ^^-FD6^0N^OF 
FtzfcLJ: ott ^ON^tOFFMOihS 

?W HD6<0*V- YiPhTS— Y\Z I D 3$:& 3£ 

z>. me ( b > i)K mr^tmmtfiA t 1 -cj>^^co±j^ 
iDcpEAKi«rit-?«a»«4i:t^. &\B\m 

B*fartfc£t£«S5l D3I1 (VDC-141V)/ 

fctf>T*&i:. ^ID3t«*t4. 06 (c ) 
i2ElfK^iaA t 2#. A t 1 j;0 i\X'$> h t^ta-CO IDC 
8BBM£^Lfcfc<0'C&£. t-^^gSIDCPEAK 
2*i. 1 DCPEAK2C2ib^S^r^:^<^^ 0 
I DC^t-?^/^^. ^*-Htf>ffl**yt 
S < t£ 9 , £ 9 S-Tp^SESfcii: & t A 6 c & 

B*ffliiiM^3 Onsec-lOOnse c tf)t>tf)#«ttfig 



1, D2, D3, D4, D5, D 6THIflE?flteSii18 
SHSSik*B8a. 8b*sftHmif, D4, D5, D6<7) 

I, 62. d3&1tLXmft<^ffi&ffi&ffiti&» d 

0. ISS+jusecUht\ MOSFET7l.^O 
N./OFFM 'JTjSiSafctV^ ) W50us 
e c (20kHz) T***-*BS«iFrC'fcL 
^f^-Hdl t>L<«d2tL<<id3*«OFFL5r^ 
MO S F 1 2<OQ4t>L<M:Q5<> 

L<l*Q6**ONU M^^-K^MOSFEW 

[00473 ( £S£ffi 3 ) 04 ^lW4Mi*lkf-K8 a 
^WC'fcJ^t-HDK D2. D3£. 

rnx-h*). *-?mmmwco'£jm&£f&mthim£ 

[00483 mz. mA^t^-^commm^^m 
^msibt\zmmth. 

[0049] 05^EDCOJ:o^8Sl DCtf. 

*?Ql^C-Efa&WfiEE£:VCE ( SAT) KB 
iM'€S5Rfi±#S8 a^^-f H D 1 cr>T J- Y - fj V 
-HIBCfEfrVFl, I C K MOSF 

ETTW 1 2W-c hMOSFETQ4^)HM > 
-V-XHONigffcSrVDS (ON) h"t-i>t, ^E-^ 7 
BBKSHTIS*-*- 4 ffl* P d li . 
Pd=IClx (VCE (SAT) 1+VF1) ♦ ID 
CXVDS (ON) 

[0050] W*-HD1*«, Witf ^*S* $ 4 0 0 
V, 1A. trr = 30nsecggc7)fgii^^-h' 
T"*>i«^, ^VF«i % VF1-1. 25V(at 
lA)Tft4A\ D1S:30V, lASJgi0^ 3 7h^ 
-M'Ur-^*-H^Jg-r^<f , WFH VF 
1=0. 39V (at 1A) VF#/hS<«r 

5££*a&Pd£>. 
APd = I C 1 x ( 1 . 25-0. 39) = I C 1 x 
0. 86W 

[00 5 1 3 *-9tfi. «fS**J«-C, 6M2J3 0W. 
^7 5%»KT\ VDC- 1 4 1 VtWltf. I C 1 

ICl-3 0/( 1 4 1 xO. 75) ^0. 28A 

APd-0. 28X0. 86-0. 24W 

m&am2tiz<?>x\ 

77 = 30/(14 1 x0. 28-0. 24) xl00 = 
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76. 4 5% 

[0052] (»£M4 ) 07(4, #*5!OSfljRJI4E 

T , l^U^7h^f&9te. 7U F^7IC5^£ii:*7 
^T-UL, VL. WLc7)H i ghl/\;^l 

P^'jyh>h7>yX^QL Q2. Q3<?\ fffiffl 
^mSr^.a^L^CT^if DC 1 4 1 VW5J?)WQ> 

Q 1 0 k&URS .R9.R10 I . mflS 

Wif&WMi. Q8, Q9. Q 1 0^X= vf&t&f&Z 
tl. QK—Xltt^tl^jx-rx) C5C0UL. V 

L . WLS^hi£iE$*U ffifiiR8. R 

tOO 53] <MC, d7^-t^-^IBiSig^l^Q 

8. Q9, Q10fcJ:l/R8. R9, R10£fSfi£^ 
^-ri>K;U^7 h^S90f^fflifimcoivC, 08C7) 

[00 54] mSlZ^^X. 7'JK7^IC5^UL 

h7>yX^71/^f6(7)Q1^0NU, ^^^ggSft^ 

[0055]7'J K74 71 C5cOULflg^rtjB«^T 
ft^QlO, Ql l« % [aSL^r^-b^^^^fg^c 
S^IQl I^ON*^OFF, QIO^OFF^^O 
NCiflJ ULIBT«BEVUL«. 0VK12 

Via* LSHSlR 1 1 $r^-r^> £ fc TQ 7 C7X-X^<- 
*B8S**«»3#lT. Q7^0Nfl), Q7^03U^^ 
lffiiOV|;^0,S8iR8{:it h5yy^^7M 
6coq l <?y<- x xWfii i b ^gifcfi, Q l \to 
N-r&. qi^onicj:^ a^^fcoxeptforfc < . 

-*7WE-*181MS»L1 , L 3 131*5 MOSF 

etq6, t&ottu&ffiR i zitLz , mESSsans 
a4<oft«mj*^ffia» f atfi. Btrieve— 5^7^. 

[00 56] ±lE§»flMi, 7'J F547 I C5<OVU 
WL^^fS^h7>-£/X^Q8. Q9, JSffiR 

9. R 1 OZftLX byyi/XfTlsj 6^Q2. Q3 

[00 5 7] 0±COXolZ. U^y7 N#f£9te, 7" 

P^-'Jyhyh^VyX^Ql, Q2. Q3<50#^~ 
XVciifilKiL, SJSEQl, Q2. Q3WN, O 



FF#J8P£ff^fc#T*#«u 
[0058] (Sa»W5) H9(i. *«W^)I9««5IE 

x, /wtfgiou, 7i> H7>f 7i c 5^aj^^? 

UHk VH, WHji^Ui*Sft|,e^Low^i)H i 
ghA k ^'feh* s 6iaWi. MOSFET7U^^)Q4 , 
Q5. Q6^#y-h^*^±^0At J --K^?1lSiJL. 
H i gh^/oLow/^^T^&BRiCW. i^JbFO* 
tr-H*WMi-fcf»sffl«:ff3t><s0T. 8*127 U F 5 >( 7 

icscoaj^jfis^uH, vh, wHii. mzrw^Bt 

1 0<O«jftR*-CA4tt6tRl K R12, R13H 
LTMOSFET71/^<?)Q4, Q5. Q6^#y— N 

[00 59] 09«c*-r*-^ggaSSSEi^R i 

1. R12. Rl 3Sr««5?*fc'ri^>'^*ai 0^ 

f^««i^o^T . i ontmmtexim 1 1 <oisf£ 

[0060]H9^^T, 7'J YvA7\ C5tf)WFI 
ST<oai^<t^Low*^H i gh^Of^ot. 
MOSFETTl/^f 1 2<0Q6#ONLT, ^e-:?ggiS 

[0 06 1 ] HI 1 (a) (T> J <iW& 3 %\ NL IN 

2, IN3(ia^^TWHef^Hi ghT£>&PWM 
86^KH<7)H+^fflc^tfc*ia ( b ) ttj^T, 

t = t 1 ct)B#. 7'J H^>f 71 C 5^WH^W«£H L 
2, Ql 3Ji. Ql 3^QNKOFF, Q 
1 2^'OFFj!?^ON[:^1 WHWffid Low 
#>£H i gh/\tOO#W c [*!1 0^7U 71 C 
5 Ql 2<n*\s9 9&. 2VU^j. 

l'-*'^««S;hXV>£*:tf>. H i ghl/^/KOSEl 
Ul 2VT*S. WHJSH^Ji. yw<*Bl O^KClR 
1 9^LTMOSFET7U^f 1 2cr>Q6cr>y-blZ 

mwiztixte*). q 6 h - v-xfflco&-£®&c 

g6^ WHKi g6^^mi»l» 4 i g6 
cD5ECXt°- Htt. R 1 9 . C g s 6cr>%$%mvM£ 

m— ^fit^sett^jt-r*. 1 1 *^5E9itt hcm* 

fiD%3t«B*[aAt 1(4, CgstfMOSFETQ 
6^>H*«T*0SHE«-CS4v^. R19^ftJS:figS: 
Sfi*Cfc-C, S^TfgT'fcO. dll (c ) {4. 

< b ) j^jt^. r 1 9<59®ei<i£/hs < Ltimammft 
mvf>& o stSBsra a 1 1 Tos^mtssE i g 6 1 

ii, 1 2V/R1 9t«ftfelxS. y-hffiJE*«*SBr 

[006 2] «p*Jt2^«. 7UH7>f 71 C 

5^WH^f*lg?S : ?-T^^Ql 2, Ql 3 84, Ql 3 
WFFKON, Q 1 2**ONrt»£OFFfc:3:»3. W 
Hig^SEfi, H i ghKLow^OSM. MO 

s f ET7i/^ i 2^Q6c?)y- h-y-^ia^ig^ 

SCg6^tE^\ R19^UWHMg6t^S( 
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t<R19, Cgs6^)«gfttSiiW, t2K 

«wj»7us&^ia, n-httsmn* 1 2*4. r i 9^ 

WKill (c)U, (b) «CJt^. Rl 9COS4S 
6***3 < Lfc**«Wlt, ftEflrfflA t 2T<0& 
XJt'gtiM i g 6 2(4. 1 2 V/R 1 9t*6tft, V 
-h1EJ±j&<*&m^ffltlTtfiTL3ti^, Q6140N 
KOFFI:II>, 

coo 6 33 ri 9^offitn:ffi(i. ry H9-f yi cso 

ffl*. UH. VH„ WH«HP«)HJ*«*W4%±a&«>J. 
fc L < »±£*>T** 0 a«Sr , Suie^ y K 5 4 ^ I c 5 CO 

[00 64 3 -^LT. Q60Cgs6^<7>5teft1EB*l3 

FFKON, tKliONHOFFCISI^ffl^ 
3EWC#>&<Ifct4. tt?£Tt#<. I512Q6COOF 

SSMtSrSift-r* o lute I D CtfWHSMtd i/dt 

&&mm4yy7*yxuz£z>-Lx (di/dt) 

9TVA 6S0PN P^-'J yhyh^yy^^Ql-Q 
30X5.y^ir,{4, ■Wa±*«"3ffiBE3&<fp»lSft*. Rl 
9^Sffiffitt* «ria«ta±** DUfflE**, QH L< (4Q 

2 1 l < \$Q3<nmvt*mtt\^mm\z^h zti>? 

[006 5] ifc, Rl 9<7)i£j5iffi{4. ig61, ig 
6 2**. ry H^>f ^IC5C0Q1 2. Ql 3<?>&±fe 

W)HWt, SBtett0ifflt**<LT:Q6OOFF*>fe 
ON, ON^OFFi:H>^Ej^< Lt, 

[0066] (**W6) HI. 4fc«M4, 4fc<4H 
7. 4fciiH9^-r : e-^«BMffl^fll«WB'C*S 
h?^WQL Q2. Q3*3j;t>'MOSFETQ 
4. Q5. Q6$r, Bd 3 5 <^-ffi6*W<0 I G B T Q 
1. Q2. Q3, Q4. Q5. Q 6 J: 0 O N B^Of&WE 

5:01 2fcijvr. 

[00 67] 01 2 (a) H3 5fc5crfl6*«M 

(FJIGBT, TT' GBT, ±-T^ONUiEV 

ONi, VONT, VON±t fafftt&^LCfcaT' 
£>&c Inltt/'Jy-y; I C^IGBW ±TTON 



TfflIGBT^y-h«BEJ:0-2Vfi/jNSv^«> 
T\ tyjy-y; 1 CC0±ffi|I GBW-h 

«E«^ffll^«afc:j:4teO"C, ffl&H^L3:V4OTm 
fflVCC*>4> % ^>f*-F2ffl£ttLTy-MEE»£ 

[0068] I a&<flW»**i&ia*c IGBT 

C4t^^Pd2il IGBTOON3ffitS85 
I £<0fi3 

Pd2=VONl+Tx I 
[0Q69]Hl2(b)*4. Hi. 4fc«H4. 

uH7, a tun 9 m§mziwffijmmx' 

S§h7>yX^Ql, Q2. Q3&<WV10SFET 
Q4. Q5. Q6^ft«JEVCE. VDSEFtefc^ 
^r-FDl % D2. D30VF»tt£^Lfcfctf)T\ * 

FET, r^-F^X&m^fA&Pd 114. 
Pdl = (VCE+VF+VDS) XI 
T'jJctf) 

[0 0 70] HK £fcliH4. *fcttH7. afctiH 
9«c^t*-^B««fS«o»j«B*'CAt Vyyi?x$ 
Ql, Q2. Q3£J:tfMOSFETQ4. Q5. Q6 
^fi«SffVCE, VDSt^*-HDl, D2. D 
3<0VFtf>j|Wi, a3 5C^fffi»]<7)IGBTWN 

VCE+VF+VDS<VON±+T 

•cas^r. m^iaifct. mi 2 (c> iz^xoiz. 

Pd KPd2 

^/hBaafc^*). HI. £fc<4H4. 4fct4H7. £ 
fct4H9fc^^-^KlWW<0«^«ljfe«4. flfcfefflfc 

[0071 ] W£tf . 

3 0W, J»*7 5%SJKT\ VDC-14 1 VXfatl 
tf , * - : ? $ ix *1SSS I ^) ¥^ffl<4 
1=30/(141/ 0. 75) =0. 2 8 A 

fcSrio-c, Hi 2^^mPd i , Pd2i*ft 
4^ 

Pd 1 =0. 6 8W 
Pd2=0. 89W 

^SrO. HI. 4fcl4H4. 4fcttH7. *W4H9(c 
APd2 " 1—0. 21W 

m&m&i*tL&<?)x\ *z-9mm7?\t, 

77 = 3 0/(14 1x0. 28-0. 21)xi00- 
76. 39% 

htz*) *0>sww .1.39 %r«i±-r ^> , 

[0072] <SB»W7) HI 3(4. *«H^K««7 
gSK^^~^^igi&^S<JO-llfiSOT€-^L. Hi 3lz& 
^T. 58A?iffllBit*Rl 3«. t-^^Si^Cfc^ 



(1 2)102-22358 1 ( P 2 0 0 2 - 2 2 3 5 8 1 A ) 



wm-f&ft-mz'fxoh<r>x\ mmx-zitimik^fk 1 3 

li. ftlSR 2 0 Sr«rit®*t L. fliB^^ts 15t. 3 

[oo73];xt:. in cst«A«ai»±#ia 1 3 

OCMNZOWC. 014<7>$jf£0£ffln. jaTK^Bf 
*. 

[0 0 74] 01 4 (a) «±. ©it3KCJEEj$2?)1EJIVC 
C=1SV, C3A<*5S7?3yf^l. 0/*F s 
7"U K5--f 71 C 5^)VCCJgf^i^gVCC 
m a x = 2 0 VTA&JS^tC . B**|t = t 1 T'RPJ& 1 

C0075] m\t ix\ hphii 5#mi&t. mm 
msm 2 <7)jEm& Jit* h . m x®m±.&k 1 3 o r 2 

swfcn . c 3«^attt r 1 9«9ffisnrc£4 su^^ 

fc «k h . C 3 ^<0*qrcifc U !> ICC OSffflWaffkfc «t 
0. -Ld i /d ( Lfi, t-^ggfaggSi:©] 

WBjRI8I<03WH ? vxx-foh ) 0 c 3 

ffl"8®ss8!Aao >j Yv^yics <?)V c c 

Sifti*^. d(7)VCC^I£l:#)S ! , T'J 
-Y7 I C5<OJ&*t®±5gfiVCCmax£tI;i;5rV^-5 

tc, R2oco»fiiffl$-^i>£>a* { ?>o. jjBffia&ft 

T1S . SsfiiM 5 . 1 £2cO 1 / 2 W3yjfflJRffia*ffjBT\ 
I CCc7)tr-^<l3A. VCCg^^Ji*^ 1 6V(rW^. 

[00763014 ( b ) li. S&WESSR&jL^S 1 3# 

ss< . ipjsg 1 5 h c 3 <mim$*mk. fi*£j£$nt;r 4 
■s^mmx-. icce-^gHA, vccs$*a±# 

9 2 9V<~^L. r'J 71 C 5tf>|g*f&*5gf82 
[0 0 77] <HSfc0lJ8) 01 5(i. ^^£0fS*iH8 

^x. em&tKi 4 (R2i)ti. t-rmmimftx- 

jtMjU6 (R2 2) J:05tWfBr-rs^fcT\ JSffiS 
mMM4(rmxm±mK 16 ( R 2 2 ) c9j§»r£G6£\ 

r;-rs ^ t grfiscfpsssr^f -) wsnhbk 1 4 

[ 0 0 7 8 ]&{;:. 0 1 5 <0*- ?IB»&aZ«>&iS&ffi 



1 4<?)i)f^{Co^-C, 01 6o#igjg$i;i 4hXv : mA 
[0079] fttSKii. J: 0 . fiffloftll 

mzwmx'&Jiiimtf&fflztLXti'). 016OA. 
*> ■* v b « . 51 xm±*m 1 6 W6»?a* 5 w . isst® 

2. ?.Qfc3. 3Qcr,^^yhcr>mHLo?>m^m. 

mxmtft<nmmmft&t>frt>&*htzft / imx'$> 

[0080] *-9wmmim8&imLtz%&£.. m 
mmmtK 14 (R2D*>. mmAm±&tK 1 6 

( R 2 2 ) ± 9 jfcfcSBrTfcfcU:. 5 £RB?MEffi 
*>\ R21*>'R22± 9 >bt*S> . 0 1 6£0 

Cii, R2 1#, S*S'4J*1/2W. tGtfm.2. 2Cl<n 

mi 6*^, 4feKf^ffii75^8$rai|§ A t *J 1 0ms e c 
^)«*. l§A|i&jhftcttR2 2c7)|®#*ffiJ:lt^. &ISa 
ffiR2 liDH^m«0^* I 2 2A/h$<. fflfoT. ttlS 
B#tcii , R 2 2 J; 0 R 2 1 WS-^^tcSiSr I . R 2 2 (i 

mmit-r. t&m^-^mmmwuzm^ti. t5S.mm 
[0081 ] -^r, sttSA?i?f£ 

X\ $StB7J3 0W. »*7 5%e«tC. VDC = 1 4 1 
vrMUf. *-^!z«^$m.^£gi« :s F^{i 
1-3 0/(141X0. 75) ^0. 28A 
T£>.&w:\ R2 l<7)itl3«cPcl(± 
Pd = 2. 2X0. 2 8x0. 2 8 = 0. 1 7W 
\Ztct. ZtM. R2 l<7)^3?JlJt3 4%<2fflg-f 

ilS. «aw>SI«ffl*AW. 5et§Jt5 0%KJlTT-*> 
iW. R2 1<Offi«;M2. 2Q{i, M^3?lEaS(5jA» 

imiztcc&K 

[00823 (HMCT9) 01 7«. 9 

lem^-^^iBS^a^-^ssCTSr^L. 01 7«cfc 

ut. ■y^'l'^mfai 7«i, PWMDU 

TYitSr^-r&t&^^SEVSP^Sr. /'JK?^/ 

1 c 5fciftojeA^fcfai:*fc*ffe«ffifc-c&&fis 

h3 5r*r ') 4, 0XC\ m^iV-i j-$y?ls> i^gfcfS 1 7 
tt, -?-toaj^*>'. y>J K7>(71 C5«0, liiHSAlSr 

n, 

[00833 0 i iiz^-ryj t?7? 
m#si i<r>mmzr>^x. 01 8<^ifffl0fcj:^. 0 
1 wwvmzm^m-h. 

[00843018. 019<i. PWMDU TYto^fS 

■§-vsp«o^®ffl (y^i-n / twit) Sr, h 

5^f7'IC5ni. 4 — 3. 5Vt{iS.^r^2- 1 - 

5 . 4 vie. Lfcflwawv. fjiey^f s •» ^ u >>'^ 

*ai7Ji, t?31#SgA2. rjy7-'y-9-C4. C5. KtS 
R23. R24. R25. R26. R27. R28£fi5 

wmsi 1 1 h mmtmrnkx-h & . 

[0085] VSPA*VV^2. l-5.4V(tE 
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i c 5copwM»fiE»^Zftift^)fcr-^ tot-;t* 
l»W3. 0-1. 2 V ( 'iBEEH 1 . &V)lz*t>%lf 

G = - 1. 8/'3. 3= 0. 55V 

IB^EVthil VSP^2. 1VT\ ^TOC 
-3. 0Vfc£&£jm*f£t&vwT\ KIE«M»W 

(VSP-Vth) xG+Vth=TOC 

(2. 1 - V t h ) x ( - 0 . 55) + Vth = 3. 0 
BP*>Vth = 2. 6 8VlC-t& i #g#J>£. 

[0087] HI 8fc*Lfc^ThS-y^W^2^Efl» 
Sl7^ffifitR23. R24. R25. R26. R2 
7. R2 8^Kt3S«*»^. 
G=--R2 5/ (R23 + R24 ) 
= -162kQ/(5. 6kQ+287kQ) 
=*-0. 55 
— Vthll 

Vth-VREGxR27/(R27fR28) 
-5x8. 4 5k Q/ ( 8 . 45kQ+9. 76kQ) 
-2. 6 8V 

G, vthffitJ:<-aUTV^. 
[0088)11911 UH^High^^PWM 
DUTYJt*\ VSPg^5. 4V-2. IVit 

±0TOCJBT«BE*«l. 2-3. QVmct&Zk 
X\ PWMDUTYJt**. 1 0 0-~0%fflWZtLZ>W& 

[0089] 7 a&fttt 

[00 9 0] (HJfiMl 0) (32 0(4, **^1B«W 
1 OiettcO^-^OSBSKETwn; H7^/IC5^ 

I C 5<0-feV1fA:fc2&?I N 1 +. INI*, IN2 
+ , I N2-^A^Sii&fctt«r., *-/ncTft& 

A^SY-I XS-i-lzAJlZti&bbMz^ s\y?T 1 8 
icA^^ix. A 7 7Tl8<0H}*il FGiii^^^^: 
LT. IN3-<CfcL IN3+AM9^)Highl/< 



[0091] mz. 7*j H7^f^i c 5<o*zy*rxJi$t 

<nfr%t&LtzM20lZ7frt*:>*rH3frh. a'?7t1 
8«r^L"CFGfi^«*Tj-SWmzoir%T. 6J2 1*> 

[ 0 0 9 2 ] 132 0 . H2 1 te*>OT . *-/U«-T-"C* 

V\ 2VU^U-^l/2 t Efft 
tch-h 6 V Sr^iC^fgSW^Hiff^®^ I N 1 + , IN 
1 -*>L<teI N2-K IN2-«C»*.-r-&. 9081 N 
1. I N2I1 *ii*ft-A*0*6£fc-A:*Jfi»*>afc 

[0093] C"C**H3tf>Utfjti, IN 3 + 

WF*3A*S*i*i:i:t<^ ^>7 77 l8^i«f 
^;UH5>^^Q 1 H3 
^tt^fl-^i. LowK;^', imOV^ Highl/ 
H3c7D0^L^^ai^^ Vb°-^>^ 1 OkQ 
kQ14^rt«ftfl»^10. 4 3Vfc*r£, 
[00 94 ] IN3-KJ4. &fitR3 K R3 2tJ:o 
T»nDCm5. 4 5Vjd^SW, 5. 4 5 
I N 3 + A?3(I^H i g h l/^/KOfi 1 / 20 

[009 5] Bul£Q 1 4<7)3U?:?te, ffitJER3 3T'V 
CC-1 5 Vicr/l^UPSnS^fctiC. ffijRR34S 
/l-L-CFGaj^^lf^gil^cOT, IN3+gf^ 
High, LowtoafflWf***KteL/c. HighK 

Mtvc c = i 5 v*>j©b«k>f Gm^tfttiJizix& . 

WIKTA*«^tCtt. High. LowcODutyit 
*«5 0%*c<:6ii:tta3 4ft«rvn 
[0096] (ggfififfll 1 ) 3EM5 0Va 150 

fi2ir.fet^"C, [32 2(C>i<9^SE£^!3 o v£L l 50 v 
VXYt&h U — K*>»J — KtV**^. 54mmt'fc|, 
h7>-y^^ri/>f 6. MO S F E TTU^f 12^90 

-*->ls7 V>hmWL2 1 fciWtfc »J - K# Artie 'J - 
KSrflA. tt^WtfflfiLfc^-^KBlEIBaHR2 0 
tfOU - K»A736», 682 3^S8ASB^Pf$i[3 • H2 
4fc*5t^T. (a) . (b) (CTjrTjIOs »J-KtfA 
rtti. iff@4> 1 . OmmJaTfc LT. SBfliBSffillCW; . fi 

ir^ih^K r <7) y - Kff Artie l ft*t* anx . 

>>o^TW 6 MOS FET7U>f 1 2 £7" 

'J V bSS 2 1 fc»A«A,rtfWtB5e Lfc*5-&. 



(&4) 102-223581 ( P 2 0 0 2 - 2 2 3 5 8 1 A ) 



0. 1. 54mmT*. g$f±® 1 . 5 m mf8T"£> & . - 
te^iKflOI-m. JltBEENaffllMISffigtttO. 5 4 
mint, gid?f±®l. 5mm*lT'ft5», 5> F35 
*>SgtBL=5rt^J; 30 ( c ) (ciirf X o iz\£A,tm<?>&-<n 

tmttzmwmmix^k. mmmm&. a* 

ti - fl3&1t**&Sf =5: w t *>A> ^ 'J n y-^-K 'J »7 V 9 >■ s 

[0097] (£i£Wl 2) «JF£a*»50Vfi. 150 
ViaTT'ft & HmEIS<93&EgKE&# 1.5m mCLhr 
fo&ZbZm&fmtL. 1. 5mm*S}W®0r«i. ffi 

IKtefc^T. 112 2{C^-fmiS^*»-5 0Vi@, 1 5 0V 
tlTfc WJ-HO'J- F fcT y 2 . 5 4mmT*J)S 
h7>y'X?71/>f6. MOSFETTH 1 2^90 

-*-/wry v hs«2 i (=swi:'j- F» Ajtr: u- 

F£if A. MXfcft**^Lfc*-*«»igHHS*2 0 
£>U-F#A?vjfift. 02 3«0^8ASB<Op«Hia • 02 
5lC*5Vvt. 0 ( a) . (b) KijrfiiO. 'J-FfflA 
ftte. {Sfi^O. 9mmtITtU. MBffilClti: . B 
fi 1 . 0 m m UT f)«Xfc' y V F £ IgJt , iiAfcMJi;: 

ti. tt^f+<t<ofc*x^»a?yH*a»t. u-Kj*A 

jDDT.Lfc. H5>y'X^n^f6^^(i. MOSFF.T 
rM 1 2 SrT 'J V f-2£|£2 1 »=J*AttX,*fttitlIl5tL 

(a) fcTfrfiMO, 1. 5 4mmt. SSttil. 5m 

m@x'j)-g, 0 it/irmrnxu. mwmnjzmm 

SE^ti 0.54 mmt, 1 . 5 mmjfeSSTAft 

fctf>. 5>-H»*««aJt*V^J:dH (c) i^-TJ:o«± 

^*af«o*<o*ft*s*r*«/j«aoiffi lt . u - Ft* 

Aftteii^* H4fc*>. y-F#»A£ 

irfc U - H# A7to33®SWi , iiXfc'TjfcgJS iT.& fc 

-4ot, 8or.#3 04Ka>3aua«T. ^omuei 

i4 0 0t>f ^-C&WXfcfcJi. 7 5 y t# 

[00 98] cmm\ 3) 02 6<7)ias«ufsg?i 9 

SFETTU4 1 2*WiniimoS(%±^8a, 8b 
^jS&SrfflSCfftHfclrU »aS«ajS51 9ii. 4«5r<i 
k02 7<OSMfifi&f£0<W-$X:$' (NTC) fTE 
5LaS^ifi^«clH$ixt. rolfiNTCii, —-nim—n 
SSi < R3 7 ) T-££fS«IDcJggJ$fl.. ffi^fi, Sg~o 

(R38) vmt&zti&ttuz. yovy^yi 

C. 5<DX*~ b A I- 7 7'tjJs ( s. • s ) 
[00993 mz. 02 6{C^-rmjg^aJ351 9cOf5f^ 

iz^xm27<r>&$mtyi.xm28<r)Wtfmim^. 



[0 1 00] 027JCfc^T, NTCii"9— SX^T'ifc 

MieNTC(7)-^(iR3 7 5r1>LT. VRE 

SiT-SfcfcU;:. TV Yyl7~lCz><r>A9-\- - xh 
•*Tt7Jlf ( S/S) flTMHBSft*, 7*'J F5-f 71 
C 5^m®ST<fol>t^. J ry>-^.3>VN-U-^4 1 

Vt hH> 1 . 7 2V 

T\ m^L^Y-y y'Jx^TU^ 6fcJ:£AlOSFE 

ti 2&ftmmvmizLx*-f&®.'^0)mm&±-t 

Vt hL< 1 . 43V 

X\ Wm\^t£^YyvVX9TV4 6fcit/MOSFE 
Tl 2£^&^icLT*-:?£lf^ffltE^I>J:3@l 
<. 

[0 1 0 1 ] 02 8tfOSJjMli±, NTC-tf--5X*CD« 
CifgRNTCtf (a) \Z^f^mX'h->X . R37=l 
OkQ. R38 = 6. &kQX'hh*fr?;<F>\r$/S®.<r) 

^mzn-rh^m < b ) izm-tmnzzz,. 
[ o i o 2 ] 02 8 < c ) (i. ^-y^n.mmcom^ 
mz*-?mhmm<r>i&&tfmismfc®£ *)%L<m± 

^*»c?S$:^-r0T', ^Ji]t = tOT'. ii^^Sfi-jiM* 
L.TiSfga { l 15"C<;iiL. NTC«^aai»*»(KFLT 
VS/SI*n. 7 2 Vi;=$:-o*:l$£iJt lcOB#, ^-^ 
AsCO O F F ? til . t 1 litl^ti?flS* J lKT L . V 

iawoNLt. «B«* i ifyj«a-*-6. r«<o»i 

fTC'ON. OFF^SJOill-. 

[oio3]±se«. M^sh^y^^ru-f 

6-^, MOSFET12, ?4 F D 1 — D 6 tfOgftf^ 
^ia^iO±(iBttl 5 0*CSriSi.^^J:3{=f &fc*>, 
i^JK 1 1 5'CfcLLT'O F F s igj£9 0°CiaTT-fS«-r^ 

L^O, R3 7. R3 8<?5^(iSr^«.C:i:T"ONA> 
A, O F F t L < HO F F O N sk® *) Wh h isms 

a$8e«imx'b&. 

[0 104] (^SIWl 4 ) 02 9^hJB0fiJ:^03 
OOffilB0{C^-r ; E-^7{i:. h 7 >y'A^7U6. 
MOSFET1 2. 7'J F5-f 7" I C 5 SiSfifcOSg 

-^iHlS[l]S5S«2 0 2r*-^^«C(*l«LT. 
BfflW"Jffll?r«i:-*-*fffflS:^-r6t><0T'. 2 9, 30« 
-Oi'j.U-^A, B-CieSSiT.fc.X-r— ?373 2{2 
^gts2 8 &mLtzi>0)tt®ffi* 'J x^^/U^BgT'^- 

2 2!C. 2 5<^)^S. 3-726. h 2 7 £18 

Itto-? 1 It. t-7SgiS0SS3EK2O£HX^. 
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OSEFRT7H 1 2ti. BUid$6l$«t 3 6 toWOfoto 

-?7 j y*jY-2 4t<?>m&z. tt.m->V3>3 5x-izm 

L. miie : e-^WlslKIS^2 0{C(i;. 'J-K*3 9** 

^ : e-^Hffl%i2 3cO0QB<O5ia}Laf=BJ^S<i/iU- 
F^ya37. 3 8£?>LT. 7tVv?I# 

[01053 02 9«=>jVf 7<0«£fi£fc 

[0 1 06J 03Ot;:i3^T. h5>-yX?rM6. 
MOSKETTH12. 7 'J H 7^IC5 £.%S£3 

(KKaKk-fS. *-*gSS«3l$t2 0*\ M§t°>-3 
4TXf-^t-/H<i42 3<C[S];g£flT. 
S^fcSNaSflfcfcFf-p i n 3 1 fc{i/C*fttW£gc£ft 
■cn*. SiraE*-*HH»GIIK»IR2 0fc:fcL ebftLfcn 
S5IISffVDC=l 4 1Vt, ©JBS1!gigVCC= 1 

ht\ o— 9\ \ <n~?7*y h27<F>wWKM£-ty*)- 

3 3Ti«ffiu mHzyw&jimmz&jzro 

4 7~\ C 5tfb7>i/AfTi/4 6„ MOSFETTl/ 

4 1 2s-ii'€*itw-ri)wt«i, H2*o»fwuc^-fa 

l»fW>8aHJW)Hi#< . 
(0 1 07 3 5 ) 03 1 £03 7, 3 8C0'J- 

H7'y-/iA, Bli. ^-?f»Mg{O0<7)7°';>- 
hmi.2 1 Ktt/«fWt3;ft.fc'J-K*3 9*«. J^iC 

•j - h pr y ^ A b t \mmm i *-rt u - h 7" -y * a 

T'fl^il *> 7 7 >" ? af^BASt: 'J — KI&3 9 £ 
AT'. HU1B37 . 3 8<0'J-h'7'y>'j I .A, BJi, ^5 
ir?h2 4tXf-^t-/P Kffl&2 3 fcTI&^&jfcft 

[0 1 08] ftfc. 03 11=^3 7, 3SCDV-V7 

[0 1 0 9) 03 lfCfc^T. (a) Xr-**« 

DC. GND. VCC, VSP. F GCD&ig^Zfcmtf 

H«42 3cO(lfficO?ltbO«Cia«t^3 7 . 3 8<0'J - H 
/^yiA, Bfctf-LTWSBfc^l&ajSfrO**.. 
[0 1 1 03 03 1 ( b ) ii. ffHe-XT-?*-/UFSfl 
£2 3<0«IB«9lffiatti£^WrlBia-e. ifie'J-K»3 
9«i. ftjg£3 7cOU-K7*-y ^j.AiOiaa5i:BUie3 8<0 

*a^^t3ia'C\ friS'J-FT'-y^AA, Bii. 7*7 
y h 2 4 i: guld^x-^-t-zP KS1£ 2 3 IZ&A-'&t 

fixm^tihrnrnx-h-yx . y-Ktt39*«. 0+^ 



A, B«0$A&*!A5#fc:ft-B|U 'J-K/vxiA, B 
ti. Xt— /I. F$i£2 3 (CB^^iXT COT'. 
7" 'J > KSt£2 1 <0'J - KtM*Aftl:ttX,rtfWtSilJfc 
,15114 0\z\iMhh^. 

[0111] imm 16)032 ( a ) tZTjk-tJl-I* 
I73/'ll*li4 2. SWfi4 3tt. 35*^1 51£^£0 

L, HKSr«i«4 2fc:{i. «-*7*>iMr7htz. ;n 

X7 0-7r>-4 6*>'l§«tfefl. B?ie^H«4 3lCtj. 
70^7 7 r 74 7£i^7 M^tM**:*— -f/t 

[0112] 032 ( a ) {Ctf-f/L— AXT 3 > 

[0 1 1 3] 032 (a) {Zfe^T. 0^L=5:^ , J : E3 
v<0flMH=J:9 4 8OIMai§§A*i. *-7 7<0>li|£2:f?a 
mfge : E-^7cO^+7 M:glt/ 1 ;?D^7u 
-7r^ilIlEL'r. i*A&littOT-&. R|b*J=4 9co#J 

i:aitfc?D^77T 74 7A«|51(ESr*&46S. 
7"P y-9-5 0tfm<&£%ifr, ^«§5 3(:J: -ot^Ji'it 
^s*3cMlA. BWHT. ««K#«5H-*. iftiSEcoaiS 
^F*=H§4 2«C-P^T!i^o^7Q-7r>4 6 

izx s,m<tf4 4<7)f*3iiMsA zm->x. <%tamzii<$® 
* { . mMVfizii, aa**«s<i*. 

[0 1 1 4] -\firc7)S*W84 3(afc^tii. ^77 
r>4 7<Cj:l»®*>-, 4 5^!3a«»B«ra->T . 

[01 15)132 (b) fciiy*-SPMMJh Vv-'f+^t 

5 5«. sfhM4 3coi!iafflt Lxwmtc?m&#. 

&1i"f&L(DT, >J-Fm39Wis*7b2 2tlim 
CO. t-^^BcOHffi«i|SWc , J-H7'y>-i3 7. 3 

«, *-?im>>miz®%.?&tziibizmztiz,. 
[01161 mtimymit. yvm*-? 5 5«s, % 

Wrt««WE36*. >- J <-7h2 2cOfaaiL3!)«2=5rot:^l. 
[01173 (HMCT 17)033 ( a ) lzfjki-&mm 

sen. mmzm-rh^^mm-rhimmi stmco 
*-9*&ni,tzi><7>x\ wawjaa*a*A<«^s 

•fet--5.f^fflS:WL. f/ie^fiS 5 6 {C«. ^-^co^-r? 

hJC^-^>^6 7X'Mhtltzi'n-; 37 r >-6 8*J|2 
«t4.iX, l?gd>--x>7'6 7C0I^§ajtP7 6^, Svft 
ffi6 SJCE^fm'biil.^iiS-^rLTv^. 

[01183 ^(C 033 ( a ) fcijrf&»«5 6<0jft 
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[011931133 (a) Ufctvt. d^L=5r^'J*3 

> t . 5 9 waaHfte/KKA^ tit. warn 6 

Hi. te»JH7r>*-*6 6<0j^S:i]«r*-£. mi 
3U±. W^>-7-6 2fc«t 0. W?y?6 5A>« 

w 6 4 £ a t r fmmm ^nxa*). mmitn e 

3lZXmttt£r>tzm&ti> t '<—>—&6 O'SSfcft.T, 

Kff 9 »{c J: 0 . s 7 <t>*8&£«£ 
[0 1 20 3 H3 3 (b) Ji, (c)|:^t7ryt- 

2«cis<t&Jtwc:, Sfif^HB&w^at-^TJbo. 

i^o y 3 7 r > 6 SSr^^'ihrt-f STt^tCx-v 7 1-22 
iZlt^m^^tlXiSO . 75^7 h24ii75y 
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